Changes in bone noncollagenous proteins and bone mineral loss in lumbar vertebrae of tail-suspended rats.
The purpose of the study is to clarify whether the noncollagenous proteins play a role in bone mineral loss and whether the quality of osteocalcin (OC) is deteriorated in simulated weightlessness. Noncollagenous proteins, such as OC and albumin, have been shown to be effective in promoting bone mineralization. In this study, the contents of OC, albumin, and mineral in the third lumbar vertebra (L3) were determined in rats suspended by tail for 21 days. The concentration of serum-immunoreactive osteocalcin (irOC) were also measured before and after adsorption to hydroxylapatite. The results showed that the contents of mineral, osteocalcin, and albumin in L3 were significantly decreased in suspended rats. The concentration of serum irOC and serum irOC with a high affinity to hydroxylapatite (irOCbound) were significantly decreased, but the low affinity (irOCfree) remained unaffected. The data suggest that the mineral loss in L3 of suspended rats is related to the decreased contents of osteocalcin, and albumin in bone mass. The incomplete gamma-carboxylation of osteocalcin in suspended rats is also one of the important causes of bone loss.